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[it*Jiii :i-'^^mx' b'v -7 hmd^L^m-rt^izTi- 
i. Buten 1 #i:Si5>t'i K y 7 hSsSiSro+BK-5i^±ro 
B^itEafe^T k y 7 hSssi¥<o*(ai)iS(^m 1 mmm^m k y 

$gglr^3^^T, SfllE Ky 7 hffligil. ^ll*>c<o||l*« 
^i^fij K y 7 hSSS«i:Mflft4>tc.^ 2 #mMtt93ffiiisSi: 

^Mf-joiN-r, flfiiB Ky 7 hMiS(4, 1 jsms? 

mzm^m\-^myi-mi3ixmm^Mcmm.^rfmm.x-h^ 

(it*^5] m2mmM^mwm±.\zw^fiSL^ixxn 
9, ^'^■s^mx'm.-^^\z Ky 7 i>ffi»s^B^i-i:*icj*-7 

v^T. sfifE Ky 7 h^ngfi, mm^2mm.m^m^wm±. 
izwrn^ intern 1 »ii 1 mmm^m k y 7 hsssj^i: , 
r 1 (OH 1 ^m^^^fi K y 7 \-^^m(D±izmfi^^ 

ti:mm^<ommizmi&$ti.. mi<omi mmm-^m k y 
7 hm^izit^mmi-tcm 2 <om 1 s^m^^w k y 7 h 

fecijb-t^T, -^v ^'^<opm^mt$-m±iz]) 

SEA LT.^ltftfC X'Of^KOn ^^fij K y 7 h SISlgcSr 

mi:mvimz^ yi-^itAi^xmit^izx t? ^:n/u4^op 

m^--(om^iz i. ^i&mmti:mm i^xmrnizm 2 co n 

[fs*^7] ^mt^m<o±iznm$^xt6y) , 

Ky 7 hmm^mi- tmz:ty^mx'^^ 
fb-rs Ky 7 ^ffi«c4:*-^5if£^#:^le^ci3^^-c, mie 
K y 7 hmmn. m:f3f^izmiJ^<r>m i «ms!»f<j k y 7 



to 0 0 1 1 

[^l^roS-rSK^B^if] MOSFET (Jfe 

^y-hMS#«)«h7>'v?X^') , IGBT 

mmmi-y^i^y''^) , K7 vv^;^^'. ^^-r 

4— mizmm^^<Dmms.o±mmmm(o^^mi^m 
sRv^i(Dm'^:fjmzmi-^. 

[0 0 0 2] 

mmmmtmmizmm^^^'omm'mm^z±mx-^ 

mPLi±. mi OI±#IM«ig«SO I (silicon on insul 
at.or)-MOS F E TSr^i", S O I -MO S F E 

TcOititfin^ + ^^/l-MO S FETC0^7-tr -y h • 

hmmx'i>*). ^'^^mi^5jL(Dmmm6<7:)±izwm$ 

l--^^- h^^Si 1 0 ^^LTff^fi)c$ix/t7^'-/W K7'u 

- 1 1 i:. 9=--\'^>yH£ficH 7(75 9 

— hmiS 1 1 (75— i^ffii)lzff^^$ixfcn* M(75y — x^J^ 

8t, ^-v^mi i(o^Mi>^hm.^\.tzm.w\zmi^^ 

fltc n > m<D K U'T 9 t , h'l^4 > ■ ■y—h miz 
MiE-r^ n SiS®^ K H" >-|MJ|E ( K U-T >- • K y 7 h 
9 0t. r<7){g;S^ KH" >-®l|?9 0±{CJi^fife$ 

[0 0 0 3] (Sit^KU'-r >-Mlgc9 0(Og|553-f4. MO S 
FET/!)S:^:/4^^.<75t #(±^-^ y T^mmzXoXmi- 

h'u y hmmti^xm^. ^ymm<otti-s:^^iti.x 

0<75?FM#3SS^i^ <-t-SCii:, ^(OM1^9 0(OmBK 
S!&*^S<-r5Ci:(4, Ky 7 ^ig*^:i4S^g:<'^C■5(7)-C' 
MOS FETco3IM6<j7'£:^:/gtjt (Ku-o-y-xffi 
ta) 4rTff SS!l;i:«wSI;J5-51>(75(0. pS(7?^^^. 
/i^WSmi t nm^WkA KU'f V^Ugg 0 i:<7)p n^-g- 

ll<, ->y^>-co^:^ (^1^) m^3S^lr^< jg-t-Sfc 

WEE ( Ku-r >-y-xmffi) jJSffiTU-CLS 
fin*>, ^vffiet (mSS^fi) irWEEFallrfi h u— K^7 
fe1^,7)Sfe5„ r<D h U- K7t-7K^I4 I GBT, ^^-fd? 
-y Vyy 'y:^^, K^<75*^^$:m^lc:fcv^-C 

[0 0 0 4] HI nimmmm<DMo s F ET (Dm<r>m 

it^^i-o mil (a) (ip^-V^^/l-MOS FETT-fc 

P' m^m^i^m4±iznm^Mcnm^^^'/^^iitm. 
msb, ^-r^ji-ii:WLm3(o±izv-hmmmioi:it- 

LTffM^n/c7^-/i'K7"u-hfv|-#'>-'-hftSl 1 

m^^ti-ftp* m<ou-:^m^i 8 y- hm^ i i 



(3) 
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[0005] mi (b) 2at£t5:Sin^-v4^yUMO 
SFETT'*>'9, p- Si¥#^^^4_h{Cff^^^tt/cnM 

S^KU^>'@2 2(D±(C^- hJfe^^l O^^M.T?f^ 
/7)c$ti/c::7.Y-/w K:/u- 1 1 ffi 
iSSKU'l'>';i2 2c0 9-by-hm<ll 1 (50— SiR'Hrff^ 

/5r)c$:h.J^Cl>:nyH^<;)p^^-\^^>rHfe^®J^l 7 pM 

:K(OpMhi/:5^S2 4^. n ^ ^ct) y -x®^ 8 (cKJ^ 
-r^p- ^(;)n>>5'^ h^jirg? 2 i:. ^m.v y-fm2 ^ 

flf3i^c:fel^T t n M{gii^ K u>r 2 2 <^)m?^M^ 

[0 0 0 61 3t/-fL. mil (b) (?:>1tit-T?fi, n^{g 

K u-f 2 2 ^^^TiR'jfT:* p - m^^^Wm 4 ^ JifRijc;:) 
y-fm2 ^h\^\%'^}X^\^^(D^. MOSFET 

n^-g^J a ;!)-f5/fitT*fi^< , n ^{SS^S K 2 
2(7)±T(Op J b, J b7^^^t^^S75^J[A;5^5. 

ZCDtcib. (SiS^ KU-r v/i2 2;5^-f-<^^{h:-r5(0 

^2 2co:^Mfe;ig;g^i^< :ti^mtn,(Oi&m{zX^ 

BV = Ec2 fo ESiu (2-tt) /2 
Ec : Ec (Nd ) , ^i^^iSSND T'iT^v'U ^^-(T)* 

f 0 : m^co^m^ 
£ Si : »j >(D]tmmm 

q : mfem^^ 

Nd : i&m^ KU-Y >^®Sg<7)^|3fi#jjtg 

R = Ec to f Sia/// q2 Nd 2 

t^^^o (1). (2) ^J; "9 q Nd ^rS^feU. a<Dg 

R = BV2 (2 7/8 Ec 3 f 0 t si/x) 

fifij-rs J: Ec ?55Nd lw«fe#UTi^-5 

cOT\ mi 3(0®Jt^^rzflBV(D2.4 -2.6 ^@^iC 

[0 0 0 91 H 1 3 <0(2)filll 11 { a ) d^-rSSSi^M 

o s F E T(omm^ n^^^^^um^zm^m^tzMo s f 



[0 0 0 71 fdl^r. S^^fllitO^^^^Sd^-i: LTJl. «rrj 

^itmi 2(::^t* h u^^y— hM<7)n ^-^^^^/u-MO S 
F ET75'-^^-h,T 1^-60 rcoltift^t. KSHS (H^iJ: 
-f) /4'^2gmSttL/in- ^ KU^ >'g2 9cO±f-ffM$ 

1 O^r^hLXSiJ^jiAitv/'c h \y^y^^— vnM2 1 
(SjSS^ Ku>r vgS 9<0«e(z h hmil2 1 

S?y-;^ffii|gi 8 hm<^2 1 

1 2 t ^w-r^o ^S<^n* §!Ku-r 2 
9(::ft;tT, SJ±B i: p- 2 Sffiit 

tt^^t, nMcO I GBTIfit^tt^ - t^J^XtS, r 

SP^Ji. MOS FET;^^:;d->'4^^(7:><i:#fig^;^r^(c 

m ^ (Sits K 3 9 cojf: ^ ^ ^^^ifejfiff <0$pfpj 

[0 0 0 81 

^ ^-/VMO S F E T (D^S&Iffi <!: >Sia h cDgg 

«^^-f^/7:7T'fc'5. mlgWJBEf^ff^4^S4*lcJ:-5 p n 

V^^^^bT^Co gl 1 3(D®fiIi] 1 2(C7j^-t-i^^(7)n^-v 
;t>/^MO S F E T COS^BBJQE ^ S^®.;^ vigfci (DWi^^ 

if^^X^X^^^ m 1 2 OiSit^ K U-r 3 9 co;za(c^ 

qND (1) 
a : (0<a< 1) 

R = u;W//ix qND 

n : // (Nd ) , ^J^^2t;gND T'Com^^^^^KS 
w^T% W=Ec £0 f Si/qND Tfc^COX. R(i. 

(2) 

UT0iJx.tf 2/3^fflV^'5^, 
(3) 

^m<^mxj^^jj\^i^^ =^/i-f^^^<^mjj{^x{t7'j:<nm^ 



(4) 
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Sd =Ec £ 0 f Si/q 

B V = Ec L /? 
t^iS. fcfc'U. (0<^<l) 

R = L2 q Sd 
T'j£(a6«)lc*SS„ tSoT, (5) , (6) ^A><bL%: 

R = BV2 y 132 Ec 3 to tsm 
H 1 3 (7)®f4l21 1 1 (b) (-^-t-«tS!(73 2fiteft5:SicOn 

^^ywMo s F E T<Dmm:<DmmMii±tmm^>t&tn. 
t<r>^mt7Pi-. mi 1 (b) <z?flfitic*3v^T«, mi 

Sd = 2 Ec £ 0 t Si/q 

R = BV2/2 /J2 Ee3 to tSi/i 

[0 0 10] lai 3co®l4®lcit'<;^->}gfettiif£E(0 h 

[GO 1 1] ±mmm.^jzm^, 7^^0j«omi 

[0 0 12] 

[^i^S:fififc-t-5fc«)(D#^] _htBil®^^»-f-Sfc 
^mM<Dm\^f^^^ii. 0tJx.{fMOSFET(7)ffijg 

^^M(-:*3^^-c. Ky 7 l i^m^^z^ 

[0 0 13] Bpt>. mi (a) (c^-t-*D< . Ky 7 

'>^£< t'biffi^{C*3V^T2i.Mcafe?iMJ^-r5 2fe 
EA±<07°U- ht>C(^||l^SM m^itnm) »»JFy 

7 hsi^fts 1 i:m-om^mm<Dmn k y 7 hsggi* 
m K y 7 hs?g*^#:) loot, K y 7 hsssns 

1, IFBltc^ftLTp ng^^»S|-rS7'U-h4^0^2 
m^iipM) tt«Jffi«t2 i:S:*LT^5„ «^ 
tScco||2#mMtt^ffl«2«'>/i< t tiSla5l:i*3V^-CS 

[0 0 14] Sit. mi (b) ic^-r Ky 7 



(4) 

^LtUfctt. a*gj&tJIB V(i, 

(5) 

5, ifc, mfiffii»Sfc!3<^a«;*->ffiStRH. 

(6) 

jfi*bT (4) ^^ftA-^St, 

(7) 

±TiiEi#W^?.5SO-'S^S^[cJ; "9^21^ Ku-f 2 2 
(75^3/ h K-fv^SSD {4mi 1 (a) <D^i%izlt\^ 

(8) 
(9) 

Ky 7 hsssit 1 1. g5^^coii2#«§y (piJ) itmm 

[0 0 1 5] Mic. mi u) icTjk-tmimmm in 
m) K y 7 1 i-tmmzmm^ii i a srfl-L 

[0 0 161 mi (a) T-^<«-5J:^l-, afe?f K y 7 

hSSSl^l 0 0<»*WI*g (ft±SX(i*T«) (Omii^ 

m.m^m k y 7 hsssigc 1 ro^^wiciiftor p nm-^-ii-m 
■r^m2mmmm\i^mm2 a ^^itri^sv^, 
[0 0 17] ^mp^mmf>>^>vim(^i:%iii. mwii<r>m. 
mmmi^tc^m Fvyy- ms^m 1 , 1 s:^ ut k y 7 h 

m Ky 7 hSSglgtl i:M2a^m^tt^^«!c2 t(Op 

'g-;5^P)^ix^^;Jx^^ii;J^|| 1 i^aSl^S'J K y 7 hSS§ 1 

fimmiz^^ 5, * fcM 2 3imi^ft^ffl« 2 1 mmz^ 

SJ^S'JKy 7 hg8&i?Slo:f*iei^ig^SriS«)5^i:-4i^7 

ft-r^-m 1 mmm^m k y v kss&is i , i (dm:)j-^^ 

K y 7 hSSS« 1 , 1 -^WSiWlcf^ffl UTV^5(0 

T', ^^mm!^<Dtc^(Dm2mmm'Am^m2<Dm.^m 
m^^mx'^. ^<D». ^ 1 mmm^Am k y ^ ksssj^ 

1 w»fliDa<oi£:*:^m2>r i:/*5-ct. i^Wtcjt ur;i-v 

m.mm^{&^-r?>. m2mm.mi±^mm2<D^^mit 
2 co^i^!^^g«(g;v L.v>„ mi mmm^m k 

[0 0 18] *^Wlc*3V^T-®f(Om 1 ^«S5>»J Ky 



(5) 
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r=NR = BV2/2/32Ec3 to e 

R = BV2/2Nj32Ec3 fO £Si/« 

[00191 SOI ^¥^ffS-hlC<t 9 iA/^fcl^Siii^iS 

^^gic*5v^r, ±fe Kii 7 h-^^JiSt LTf±, ^flft^^co 
^ 1 m^M'^Vi F y 7 hss§j^tM##t(75^ 2 mm-mc 

[0 0 2 0] Sfc, «M¥#^^glc*3tt5 Ky 7 h^l 
5, 7!»>A^€,1«igr-l±. MOCVD (=t^&JS^*a5>^!S 

[00 2 11 /<c*3, figMfffflfifitc;^ h 7-(y^mnm 

[0 0 2 21 N=2 0»^, afeff Ky 7 hSlS§g¥t UT 

m 1 *mM»«y k y 7 hsgg^t . r <om 1 <75ii 1 j^m 
^^fd Ky 7 Y-m9&>^(D±tzmi^^titc>> z^/uit^(Dm2 
mmmitwmi^ t . ^ com 2 *fiSJtt^®i^o^;i izm 
fig$4x. n 1 com 1 ^m^^fj K y 7 hmm^mim!^ 
Lrz^2<Dm 1 jsmM:«-fj Ky 7 bm^mt^^i^xi$. 
5. m 2 <oig 1 ^ns^fij K y 7 Y-m^mtmrnizmm 

[0 0 2 31 ^-LT. zcox^^iMihmm^imm^mt^ 
mm:<omm:^mi:Lx\-i. -^v ='><Dpm^mp^m±t:i 

y ^^-f^^-vaALTSiitefjf- i i<Dn^^»") Ky 

7 h^SSl^i&ff0^()cL./c:fi« -com 1 cOnSJ^J^ftJ Ky 7 h 
a^JSL, ->y 3 >^Er-coy iSffiiSS^k 



Sin (10) 
S.It£EBV(^g3^.f4, 

(11) 

[0 0 2 41 m2<Dnm^m Ky 7 hgs§^co±^(-(± 

iJ^^mM^ii^^^Urv^'iv^fc*!), m 2 CO n M:5i-fiJ Ky 

7 hm^mi:^^it\^M,<-ri>iznmmx'$,tiiii:$>im 

Xv\ *:5l0JcolJit*^SIw ittii', Tp^^co K— t°>i/ 
X@^#^ L« |gige{t:toaxS/t'ttT-m 2 CO n m^Wi K 

[0 0 2 51 Ml::, h u>-^y- h ^^ffl^^fci^i!f 

±izmi^^ti, ^v4^®T-ss*i6j{- Ky 7 hmm^mi- 

tmziry!m'-x-^^it-r^ Ky 7 h^^*>^-t-.5ij£is 
wmm.izi6\.^x. Ky 7 h^j^t u-cji, wuj[^\zm^ 
1 ^ti^^i-fii K y 7 hmmi$itmi^\^izm^<r>m 2 

mx'h:^>m.in.tmm<o v l — v:^y^%^-xm^{zm.^ 

[0 0 2 61 

[%?^ro3ii!igcojKiii ^^m(o^mmm%:m^m 

[0 0 2 71 (.mmmmi'i m2 (a) «:*:%e^co||Jfe 
ff^^. 1 l:i^-5SISi«jt<Z) S O I -MO S F E T ^fji^W- 
EH. E12 (b) Iilil2 (a) 'pff^A-A' mx-^mi. 

tz:^m^^-rmmm. m2 (c) (4112 (a) ^(DB- 
S' mx'wmi.tcii^m^m-rmmmx'h^^ 

[0 0 2 81 :^m(DSO I -MOSFET<^flfitl4. M 

1 OtZHk-rWj&tmmz^ ng^-^t^/UMOS FETO:^ 

7-ty h • ^-hm^x'i><o. ^m-i^mi^s^cDmrnm 
6<D±izmi^^ritcpm<r>^^^/i'U.mmi^7 5^^- 
^/i^mmmmi <r>±izv- y-mmmi 0 ^^x^xmi^^ 

ji-mmi^ 7 (o 9 vmm 1 1 (r:>—mm\zmfisi.^ix 

mmvfc^mzmf^^t\^tzn^ m.<r> ki^-t >fflii£9 

Ku-r > • KPslf-S^t-rs K U'f • K y 7 

1 9 0 KU"f > • Ky 7 vmmi 9 o-hicji^fiK 

$ix/c:lpv^*fe«fe3Il 2 t^Wi-5„ 
[0 0 2 91 ^^Slfclolt^i K u-^" V • K y 7 h®Jg 1 9 
014. ^ft^^cOnS^fiJ Ky 7 hSSglS 1 i^fift:|^<Dp 

h 7'f'7°4^afeff«iii:''ioTl.^5o «l^<OnSJ:«-f>J Ky 
7 hgi^l^l w-;^iiSsi4p^co^^^./w&^ffiia7(c:p 
nS^L. ^^^P><OteSigl4n* S<^KH'>'®«e9(;S 



(6) 
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V y 1 0 0 costwt^^^fjj K y y vm.%W. i 

5!^2g«:mi|E2 (2 a) iz^^^tUTV^^o IS^cO 
P ^tt^ffiit 2 (7)-:ftrai^ p Y ^^/i-ffi^ffit^ 7 Cl 

j^MU, ^i^^^Ote^S^in^ Si<^ Ku-r >mi^9(lp n 
^^LT^o^^, pM<^^-^-t^/i-*£^®iS7«i];!)^?.53'il*U 

[0 0 3 0] MOS F ET;!l^7^>^^Sic7)^^ii, y - h 

oBTco^-y^^/wsteii 1 3;d?r^^ 
Ki/-r > • ^rHimjEi-i «9 . n^'^^s^j Ky h 

a, n^^#J Ky hSSSi^l <t p^{±^®i^2 t<Dp 
nS^J b75^^^;h.-?:'tL^^^75MiSi^#J Ky :7 hSSS 
i|? 1 p^Ic/zZj^^oT pn^^Ja;)^ 
^<7)^^SfinM^ty Ky :7 

pMtt^«S«2 4>I^B#fc^^>fl::^ti5o :i<o/t66. m# 

m2<r>mmmf)^hmm'r^nm^m Ky ^ hMKisi, 

^m^:Lt^^^X'^. v^miziti.x^^^mmm^^'r^. 
n m^m K y :7 h assigc i (D^u^m-^tc ^ <D^m 

^u. nm^mh^u y h^mmi<Dyfmmmm^B =3 

X1015 {cm-3) , =3>'COg:^m#?^SEc =3 xlO 
5 (V/cra) , m^(O^i!j*/i=1000 (cm2 /V • sec 
) , ^^co^m^to =8,8x10-12 (C/V • m) , 
i^y =3 v(7) It ^m^E Si = 12, Wumi?fq=L6 xiO 
-19 (C) t^^o mi Olc^-r^SM® KU^ >gil|g9 
OT'fi, :S:$6.6 ^m,m$ 1 /zm # . Sffi;*->S}7i 
Rfi9. 1 (m;t— A • cra2 ) T'fe^o rtilCpc^ LT*^iJ 
r-li, nSi^^f^j Ky :7 hgggj^l ^ p^tt^^i-fi?2cO(tl 
*0«J;ttflO/zni, 1 Aim, 0.1 /im <!: UTSS^^d- VfeSt 
R^nmir^t (13 = 2/3. nS5>f»JKy 7 hSSS«t 



1 t pm«]ffii^<^>:^$Sr5 ^zm tlS^) , 
^\0^m,(Dt^. 7.9 (m^— A • cm2 ) 
•ti 1 /xni,CC>^ 0.8 (m;^— A-cm2) 
(HO. 1 /2m,<^i:#, 0. 08 (m;^— A • cm2 ) 

t^T^fc^o pS!f±^®i-^2cO(lis^nS!5M'J Ky :7 

o n S!^^»J K y >^ h l ^ p S!ti:^^iS<Dti(i y 

:thvy^'yy4t^^>^&AizxKim.tE0.5 urn mm 

[0 0 3 2] Ky :7 hM^(7)^iatJt. ^® 

[0 0 3 3] {'mmmm2'] us (a) (i*^0^co^j£ 
?p^^. 2 6 2 m^mm n ^ ^^/wmo s f e t ^tj^-t 
w-mm. mz (b) ^^nis (a) ^(o\-a' w^x^W\ 
\^fz-'^m^7f^^^mm. Cc) fiins (a) i^cob 

[0 0 3 4] *<^i]<^2fit£t5c^n^^t^y^MOSFET 
<^«itfilglll (b) iC:^-r^«it^©cSU)tt(^T'fc 

Ky :7 h^jtiici 2 2"i:. Ku^v- V^Jyvm^^ 
1 2 2(D±(c<Jr- h^g^Ml O^^X^xmf&^thtzy ^ 
—jv hMty— hSU 11^. KU^ > - Ky 

:7 K®j^l 2 2(Db^¥-Vmm\ 1 o-«8{RiHr?f^j5£$ 

ix/-Cr>^/l.)Kc7)p^^^^.7Utet5:Mi5K 1 7 pS^^ 

^^/wtet5[Mi§E 1 7 f^iO aiy^t^tcff^/S^ix/c: n^Si<^y 
-:^miS8^, ^JT^- hmi^ 1 ItcSIPpTL/^cn- SlKU'-r 
>M*^9^, Ku^ > • Ky :7 h^iSl 2 2 Ji(cjf^^$ 
n/cSi^^^^fll 1 2 t <^w-r5o 
[0 0 3 5] *«^iJlcio(t5 Ku^ V • Ky :7 vm^ \ 2 

2^, ia2(c^-r^j®fi^u tiBimf-. mm^(r>vim.^n 

Y')yV ;gS&igc 1 i: ^M4^cD p S^tt^M^iE 2 1 75^^® ± 

?ioTv^-5o -^tlt, w^<oxim.'^'mv^)y vm&^\ 

19. ^(7) KU>r >'9ft«|7!)^^5)'dSb-C3fe^iJ^g^(^mT 
Ky >^ hSKS^l 0 04rJFMLTVN-5, ^^frKy^KS 
I?SI¥ 1 0 0 <7)ft(RW(7)5^fJ K y :7 hSSg^ l - 
c:n^J:^^iZitf/'ci6<DpS?fii)iS^^2 a ^5^tt?>ixTib^ 
!9, i--<TcD^fflKy :7 h^?SigEi;5?fti]H(cjGoTpS! 
M^S2 (2 a) i::^*±tLTV^6o ^Ac. It^cOpS/tt^ 
2 p ^ T^/i-tet5:miiE 7 (c^^ 

*3'9. p^<^^^4^>/ufi£^®«7lH;5^ib5>II$bT^3^iJjg 



(7) 
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[0 0 3 61 *^ii^:lioV^Tt. :^y'^m(Dt^lt. pn 

h^^it^h.^. z(Drz^. ^mmi tmmiz. ^Mii± 
mwimioo vxitmi^x^^t. mi i (b) {ZTjk-rv^ 

:7 hSif&Jpgl <J: pSitt^fJi|E2C0l5:$;iU Aim, Jtig;&=50. 
5 mnVh^t^. :t>t&tn.^^0.4 (m^-— A • cm2) 

fc^o ^c^*5, 53^fil Ky hMK^l <b pSitt^Mi^2(0 

X.mOMm(::-rtLtf^>-jgtn:{ll/10, 100 /iinic-m 
(l':^>^ffiStfl 1/100 (Ci-^w t;*?T'#^o 

[0 0 3 8] c^jfeff^fiis) [34 (a) i-±^mM<omm 

mm 3 S O I -MO S F E T ^^i"^ 

ffin, 1114 (b) ^i|gi4 (a) ^(DA-A' uxmww^ 
t:.'^m^^-rmmm. 04 (c) \tmA (a) *(db- 

[0 0 3 9] *1^J(7)SO I -MOS FETcOlt3g(i, ^ 

^flcsfls: 5 ±(Dmmm e <D±{zjfm $ n^c p ^ -t^ 
y^ijAWcm lit. ^^^-/i^iji:mm 1 1 (omm.k.\z^- v 

*fe^mi 0 4r^UXff^^$tL/c h U^^^Jr- hmi^l 1 
l<b, 1 10±^{CfaoT?f^^$ 

^^99i:. Ku^ hr«1(Cj^iS-r 5 Ku>r >^ • K 

y7h^iS2 9 0 ^, rcOKu^rv-- Ky:7h^«2 9 
0±^:lJf^;7ic^nfcif:v^^^flil 2^5:*^-^. 
[0 0 4 0] ■^mzi6\'1f^ Y\y>{:y ' V')y VW^2 9 

^^fij Y')y v^m^i t-fi-- V'j^(Dp^^^mm2t 
iznpmm^mm2 amm$ixx:i6*) ^ ^tzm±u<r> 

n K y :7 h g^t^ i (D±{z t> p 2 a 

?FM$i^TV^5c w (7) p MffiWffiiS 2 a c^^-;/ h K- t° 
>'i/«fl2 X10i2/cni2 Jl^Tt't-€)o «S<^nS5>»JK 
y :7 hSK® l(0-:^Sg(i p^<o^^^>/ufe»J17 7{z 



m9\mm(omi Ky :7 hssswi o o^?fMLTi^-5o 

S^c, «m(Op^tf:^MiS2co-:;^ffifipSJo^-v4'^/i. 

®t5g9 9 1-p ng^-g^UXi^t). pmcD^^^^/ut&mm? 
7 mf)-h^^l.xmm^tKi:oX\^^^o 
[0 0 4 1] r(7)Jl;K1Sig^::iol^Tt>. Sffi^fvestfi 
Stja^co (11) stT'^x.^n. N(lnSI5>t'J Ky :7 

1 (Dm^m^^mxh^o mmwii^ioo v tt^tzt 

t*3g«it (N=l) TMi, ll«.:^>}gfetR=0.5 
(m;^'— A • cm2 ) T'fcS;^^ *0ijT'f:iN =10<D#^, 
R=0.05 (m:^-A.cm2) ^ ?i >9 , i^fiJ^NfcmC^'J 

[0 0 4 2] t:i>5T\ EI2St/III3(::^i-||j5£?f^S<^ 

'^<Dpmi±mMm2 t^^'K{zm^Mi.mmi-^tcisb(D 

m(Dis:m{z X 5 ^mm^^<D^ti/>mMx ^^j:<fj:^o 
mm^iz\t. nmm^iYv y h^^mi t pMitmm^^ 
2^-^m^j:m^m<]fmv. ^m.m^^<Dn.ttrmmx 
^^i^L(Di&^^xm^BfS.S:^'^^:it^m^\^\^\ ^(oti 

^\Z\±^ i^V ^>^WlX^m^^Xl^^:^t:^^i^^/U 

BE (^'Fmm^f^.^m) :^m^X\^-^o ZilizXtl 
{i\ n M5>f 'j K y :7 h 1 <b ^;K<7:» p i^tt^ 

[0 0 4 3] f£^. ^m<om^. nm^m^v y hm^ 
mi tpmi±mm^2^m<mf&i.. ^m^mmm^^i^ 

^"^m^^fc^Kzk^. nS^^^-W Ky -y hS^Sit 1 ^ pM 

tt^^igE2 60 9^y- vmmmi oj^n^-r^sp^^^gp 

[0 0 4 4] mmM^.A^ (US (a) 
JP$M4IC#.^1t^«it(DMOSFET^^-r^®l!. gl 
5 (b) flias (a) ^(OA-K' Uxm^X^fz^m^ 
^-r^KrlKl. 0 5 (c) 5 (a) 4^(75B-B' HT* 
^ »r L S ^ ^ ^ ^ HI -C 5 o 

[0 0 4 5] *^0(^MOS FETcOliitfj:, p- MXf^ 
n- ^<7)*«^@4_hM?FM$ixAcp^(D^^^./l.ffi^ 

milk. ^Y^v^tes^;i7 7<^)Wiii±(cy-- hjfe^M 

1 O^^LTffM^ix/c h 1 1 1 

* S!<oy-->;ffiigE8 8 hi^>'^^-h«lll 1 1;!)^ 



(8) 
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[0 0 4 6] ^^ijdiott^ Ku^ > • h']) y hm^2 9 
Oil. ^j^ff^SSO^^tfWIltT'fe^). yu-h^^(Dn 

5o :icOpMflWMft?2 aCO^^ > h K-e>>/ftJ^2 X 

ScD KU-Og 9{IW^^^teLT3&^iJ}g^<?:)^ 
trKy :7 hSSglf 1 0 O^JF^^iScLTv^^. ^fc. «mco 
pMtt«^l|g2cD-:^$S(^ p^(?:)^^^./w*£^g7 7IC 

S^b. ^tt^cDfdll^fin* Si CO Ku-r 9 9 (:ip 

\^xmmmtKi:-^x\^^^o 

-rmmmm s t (ommi^. m 3 {ZTjk-rMMmm 2 tmz 
iz^^mmmmi t<Dmmzm^^L^x\^^^o m2<Dmm 
mwAzM-r^mscommmmtmcx . ^mi^soix 
i'i^j:\^\^.xi&:=^^ hit^m^ztr-x^^^ 

[0 0 4 8] mmmms'} me u) n:$:mm(D^m 
mm 5 \zgf, 5 mmmm(D p ^ -y ^.^umo s f e t ^^i- 
mmmxh^. mix (a) co^^^ijicts^LTv^^o 

[0 0 4 9] ^m(Dmj^i^. p- m^mi^m4±{zmp^ 

{zv- hmmmi o^^i^xmf^^thtcy ^-/v v-fi^ 
1 8 1 . f-vmM\\ (nm^mMrf\z ^ z^fv^mim 

-^5 pS/ Ku-f >^ . Y')y V^^$. \ Ah. Z(DpmY\y 

Y')yv^'^\A(D^m\zmi&^Mznm,m^m. 
WL2hii. ¥-vnm \ \ (om^t^hnm\^fz^m.\zjs^ 

^^n/c p^ Ku-f vffiiiic 1 9 <b. p-gjoy — X 
ffiisjl 8(C»^i-5n^ M<0=i>i$^>^ hffiigc7 1 p 
SKU-r> - y h 1 4±{CJfM^ttfc/?V>jte^^l 
2 

[0 0 5 0] :^m(Dm^. KU^ V^^cT^^^'ffJ^f^ 1 
X\ pS!KU>r^. Ky :7 h^tgei 4li»rS±T'fi— 

-r>- Ky y h^i^i 4co±(7:>n^ffli|«ffiit2 bcoji:^ 

(a) <0«5ti:lt-<6t, *:MT*f^ n MWliffig^ia 2 b 



t^2 a f)^h<D^^mtxm^it^i^m-r^x^izL^x\^^ 

5o HI 1 1 ( a ) (D K U>f > • K y -7 h m^lS 1 4 (O^. 
h K-e^-i/iJl 1 Xl0i2/cm2 m&X$>^<D{zM 
L, *fi?ijT'fi*^2 X1012/C m2 g^i: 2 fi^lc/^oT V^ 

5o it^or, i^WEE'fb^^^T't Ku^>. Ky 
[0 0 5 1] mmmme) me (b) fi^^pjco^js 

?F^M 6 {Z^.^mMm^J^(D n ^ ^^/U-MO S F E T 

Wr^mxh^). mi I (b) <Dss0iJ^cffisuxv^5o 

[0 0 5 21 *^«Jli2SJ£»Sn^-y^^/UMOS FET 

r'fc«9. p-S?^#»B4 ( p ^il'ji^fflJlg 2 a ) ±izm 
^$iX3tKU^>- Ky:7hfJj|E2 2 1 n Sit^fiJ 

Ky 7 hsi^sigci) t. v-hmmmi o^^i^xjfm 

^h.rcy^—/uh'y'i--hMtV—hm^iit. 

> • Ky :7 hMi|E2 2C0 9^<>^-- hai^l 1 co—iffilRi] 
i:iJf^/^^ix^c^.n/u4^(Op^^^T^/i.i£S:®i^l 7 
P Si^ ^ ^^yi-feS5:^ft£ 1 7 r> rc./i^mzmf$. $ tiAc n 
^ Scoy-;:^miS8 y~hmffii 1 ^ ::tL{rgfr«TL 
tcn^ MKu-r vffii§£9 <b(/)PBlco^®g{c?fM$ix;rc:p 
^h'>^;i24 (pMtt^^it2) pm«J^i^2 
O^B (:: JF^^ $ ixtzm 2(Dn S!^f d K y 7 h 1 

^(7)y->^fJt|ic8iC|^S-r6 P-^ S(7)=r>^^ 
h0i|E7 2 pMti:«3^i«2±J:i?g;^^ttyc:J?VN^^ 
^1 2 t^^i~^o 
[0 0 5 3] TgcoKi/-r>- Ky :7 h^5i-pS2 2 irJi/i 

co^fij K y y h^sgtis 1 n p ^ft^M^^E 2 ^«A>-eM^ij 

g^ggLTV^So 011 (b) 0«iti:lt:-<'5^. *0^ijT' 

i^pmti:mM^^2(D±{z6>m Ky y hsssisi ^a^^b 
tz.^jz;k>^o m^i^tzx^iz^ pmti:^mm2/}^hTm 
coKu^>^- Ky y h®iiK2 2^±go^>ffjKy y 

S§igc 1 (DM:^{z^^mr^lJ:^'-^X^ (c/^oTV^5/caj^. 

■tir^r ir;55-c#'5o [^11 (b) O K y y 2 2 (O 

^- y h V-\:f>^mi^2 X1012/C m2 ^^Xfc'ScOiC 

Mi^. ^mxnTm<Dh'u^ > ' Kyyh^iS2 2tji 
m(D^m Ky y h&^m i K-e^-^m^-^ibii: 

*^3xl0i2/cin2Sa^l.5 f${C-t-^::t*5X# 

5o *0iJC>^it{:iJ:;Jx(i\ HI 3 1^co®l;i^-rii^gWEE 

5o p^^T^Mc, v^^mm{ziti.xmmmE.tmm^>'t& 

[0 0 5 4] fj::^. Mmmms. 6^7)1tit^^#5fci60O 

»iit:;^a<b LT(i. ii". p - 4 -^co y ><o 

(2 2) ^mf^i^tzm. z<7)nm^'^i^m3 (22) ^ 

X^Xpmmmi 4 (24) Sr?f^^L, L?5-'5ft, llftg^ 



(9) 
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xmmicm^^nmmt^m^2 b (nm^^mh^vy fsss 
mi) ^nm-r^o nmmmMm2 h^nm^mi^ 'j y 

[0 0 5 51 mi&mm5{c^\.^xit.. nmm\iismm2 b 
fi-v-hitmmi 0 1 1'u^ > ' h^'j y hmmi 4 tm 

y-h 1 0HTiw?F^^$n5^^^^/i-SfeSi:ii:o 

[0 0 5 6] mmnm?-} m? (a) 

MOS FET^^i-^Sdl, m? (b) Ji[gI7 (a) 4^ 

(a) il(g7 (a) +(OB-B' ^(Cfc^o T^»f U/c*^ 
SgSr^-r^JKrlH. 1^8 (b) 1^1117 (b) ^(DC-C 

m:iB-:^x^mi^tz^m^^^^9]mm. m9 (a) i^m 

7 (a) ^(7)D-D' ^irtBoX^»rL/^4^M^^i-^ 
mm. m9 (b) *tll7 (a) ^<DE-E' ^(:i«>oT 

[0 0 5 7.] mmmm m^^-r) r^m 

s 1 3 9 (Dmmim^m^ i^±titc h u-v^^^f^jc^^*- k 
^Bmi 0 ^ifn^xmisbi2^^tifc h i-iy^v- h'mm2 

1 Ki/-f V • 7 h@ 1 3 9(D^B(' h 

-hm®2 1 C0^^Sg^cS<ffM$:h,/hpM^-\'^v^ 
>m2 9ici^K.x. m±mtp- mTm^^h}ii^2 

[0 0 5 8] *«^f)lw*Dlt5 Ku-r ^ • Ky :7 hB 1 3 9 

f^, ms (b) &i>'H9ic^-riD< . mjj{^iz>^i^-h 

<7)±ifflfip§iCO^^^^yUjz:^^2 7(Cp nS^L, ^tt 

h<o'rm^n - m<o¥u^ i^m2 9{zmm\^xio^ . n 

- Ku-r >m2 9mt^^^^\^xmm^(o^n k 

y :7 hSg&Sfl 0 0S:ffMLTV^-5o U^^ttrvN/^v^ 

3etT K y 7 hSKi¥ 1 0 0 <om.m»<D^m v')yv 
m.^mi<r>^m\z\-xv^mmifmmt-WL\^hh.xi6y) . -r 



-<x(o6fm v')y vm^^mitmrnzB^xprn^mm 

iS2x^lpmWf5igc^c^*^i^Tv^^, ^/^i. issccop 

®tt§Jffii^2<0±;^$S(lpM<7)f^-V^>/ut!2:t5:^ 2 7 (zj^ 
^L. -^ttib(7)T»in- >;i2 9(:ip 

^x^xi^y)^ pm<r>j-^^/\^^WLm2 7mi)^^^^i.x 

[0 0 5 9] ^^t^S<Oi^f^^'-h*fe^Ml 0aT<7) 
^-^^-/i-Ste^ 1 3;5^rH5feL, Ku-f >^ • >^ — y^mmm 

t;cB2 7 ^(;)p n^^ J a, n ij K y :7 h gggt^ 1 

tv>mti:mmm2t(Dpnm^} ht^h^ix^th'^^m 

^tL5o P nS-^ J a ;6-f.(7)^^^f^nSl^f'J Ky :7 h 

m^niz^^^b. ^tzpm.^mm^$.2hw\mz'^^it^ 
th^o pmti:mn^^2<DW\mt^ii-^mi^-r^nm 

(Dm^m^^^mx^. ^(o^. nm^mi'^v y hm^ 

i^l(Ol^®«cOffi;^^|gI6Ci:755T'#. fifftrtillt LT>^ 
[0 0 6 0] a^.IffilOO VcOn^-^-T^yHVIOSFET 

R=m6 (m:^— A • cm2 ) Xh^A^. :^m<Dm^ 
f^, nS^#J Ky :7 h^Sgfet 1 ^ p§Jtt^^i^2<7:)^^ 

Ky :7 Nsssigci t pmi±^mm2 <Dmm:^\^<Dm^^ 

^iJx.tflO/im, 1 /xra,0. l;zm (D^t l^XtiM-t^ t. 
m^l0^m,(Dt^. 1.6 (m:^— A • cin2 ) 
1 /im,<D^ 0. 16 (m;^— A • cm2 ) 
j^^O.l ^m, (Dt^. 0.016 (m;^-— • cm2 ) 

5o pMtt^mi^2(7)ilii^nM5^#J Ky :7 

m6^m Fvy h^mmi tpmi±wm^(omi^y^ h v 
y ^yy >( ^>&A{zx^ ^^0,5 urn m^^xr- 
mmi^^/i^(Dm^xh^r\ Wimi}ui:mm<Dmn^j:mm 

izXD^^iklS.^j:^m^fi:<om^Ht/i^'^mt^j:^<DX\ ^ 

>m:t7i^mmizis:mx^ 

[0 0 6 1] :^m(DXo{z^ m:^\^{znmLrznm^m 
K y y hm&m 1 1 p mitmmm 2<Dmvm uisit^^ . 

mm^^mi^mm(om^i^itLxm&±mi^\^^mi,h^ 

^«Jx.tl\ KU-f ^8 2 9 0O±{:i:3ih''^^ri>-V'>'^^fi 
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[0 0 6 2] ^j:i6^ *^0^(::t^5^git(i. MO S F E T 

fflT'^. IGBT, y<-fyf-y — yh9>iy:=^^. ^ 
JFET, i^^fy;^^, MESFET, HEMT 

[0 0 6 3] 

mm<7:>mM} )^js±Mm\^tcj:oiz^ ^^mm^-x. ^^^^ 
m 1 mmm^m i^ 'jy hm^m(o^m^m±<Dmmm 

[0 0 6 4] a> -'^(Dm 2 m'mmi±mmm(Dmmm^^ 

x\^-^<Dx\ ^^mjfm(r>rzi^(Dm2mmmi±mmm2 

(D^i^m^^^^^x^. ^<D6^. mimmm^mv') y 

x^:ymjif)m^^mt^o m i ^^mm^m k y :7 km 
[0 0 6 51 ® mm^mf^mmizion^vvyhm^ 

[0 0 6 6]® «S!^^^i?M(rioit5 Ky :7 K^J-^ 

<^S'jc)«it ^ LTfi. m'^(Dm 1 ^msi^^fj k y :7 

f)^f)^^mi&xi-x. MocvD^MBE^fflv^5 mm 
<D^mitr^'^mx^^(DX\ :t>m.mtmf^<oh\y-h^ 
:tymw^i:i^mizm^x^ 

[0 0 6 7]® mm^mi^^&mizidn^mhmm^j: k 



y ^ uTJt, m2»m^¥#fl^®±(c?f$^$tt 

rcmi<^mimmm^m\'^v y h^mmt. z(Dmi<D 

^<DfH2mmmi±^mmt. z(Dm2mmmi±9]mm<D 

mmizMfi^^h.. mi(Dmi ^^mm^m Ky y hsg&ic 
mm'^Li.tcm2(Dm immm^m Ky -7 h^^m^t^ 

[0 0 6 8] ® ^LT. *:^0^cOi^it:;^ffirzJ:ntf. 

S5^^t.^sxg/citr*^ 2(Dn m^^m hvy h f^^m^ 

[0 0 6 9]® mM^mi^^^m(o\^'v y hmmti^x 
i^. m:f7mzm^(om i mmm^^m h-^jy hm^^tm 

mi^tim^xj^^rfmmt-t^zt:^'^x^^, f)^:^^^m^ 

t-t^t-. mmm'M.xh^:ymihWim(nv\y-Yi!ry 

[HI] (a) 7!?^ (c) vtif^^mz%yb^'^wmm,\z 
^tt^ Ky vw^<om^^^f\.^t\.m't^^mx-h 

[112] (a) n.':^mn<r>mMmm\\z^.^i^mmm(o 

so I -MOSFET^^i-^Sm, (b) (a) 4' 

c^A-A' mrQmm\^tzm%^^^mmm. (c) ^ 

[HIS] (a) ?^:*:^P^(/)^*Sff^fig2ll'^.5 2aa:t5:^ 
n^Y^-^l^MOS FET^Tj^i-^SH, (b) \± (a) 
1^<^A-A' j^T-^WU^^ct^Ji^^'l-^fJBfEl, (c) \t 

(a) 4»<^B-B' j^r'^»fL/b^^ffi4r^i-^»Tll-CS> 

[114] (a) fi*:5l?^<^IIJS?F^ffi3(Ct^.5«S«itcO 
SO I -MOS FET^^-t*¥SEI, (b) \X (a) 

(OA- A' Wixmrni^tz^^m^^-rmmm. (c) 

(a) *(7:»B-B' ^T-^WL/'cm^.^Tjir-r^iffiaT'fc 

[US] (a) (i*^0>q(7:»^Mff^fig«4M^.5«S!«it 
(7:>MOS FET^^-r^ffilH. (b) \t. (a) ^(DA- 

A' mxmmv.tzm^.i:fr^'tmmm. (c) (a) 4^ 
[116] (a) \^^mn(0'mmmms{z%^^m.mm.(D 

P^^^>/HV[OS F ET^^-r^fMli. (b) f^*^?^ 

(ommmm e {zgh^mmmm(D ^^/umo s f e t 
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[ia7j (a) n:;$i^m(ommmmm7 {z».^mmmi& 
(b) it (a) ^<DA-A' mzraoxwrni^Tc 

mS] (a) fl[g]7 (a) ^<DB-B' l^lCj&oT^ 

mi^tc'^m^^-t^mm. (b) iim? (b) ^'(dc- 

[1191 (a) fin? (a) ^<Dr>-D' lldft^oT^ 
»TL/c«^^^t*§3^|iI, (b) 1^1117 (a) ^(DE- 

mi 01 ( a ) flt^^tT^IIISllgita) S O I -MO S F 

ET^^-tw-mm. (b) it^<Dmmmx^^o 

mil] ( a ) (lt^*(OmS^ffiig<7)MO S F E T cT^^iJ 

coiiit^^-rifSIll, (b) fiiS*<^2afet^Mn^^ 
^>/VMO S F E T(OlSitS:^-r»r®BIT*fe5o 
[[112 3 h uv^>>'— hM<^n^'-\'^/^MOS 

F E T ^^-rKffiHT^fe^o 

[HIS] ^a^^v-y =3 Vn^-V^-/l-MOSFET(7)ll 

[??^(7:)fft0^] 

l-n^5>f'JKy:7hgg§i§? 

1 a •••^3$ff5f4 

2 a ■-pMlRi|»®i3S 



8 -n 
9-n 
1 

1 1 
1 2- 
1 3 
1 4-- 
1 7 • • 
1 8, 

1 9- 

2 1 • • 
2 2 

2 4 ■■ 
2 7 ■■ 

2 9" 

3 9 - • 
7 1 • • 
7 2" 

7 7 ■•• 

8 8-' 

9 0 



9 9 • • pS! KL/-r 

1 0 O'-mn h'vvhi 
1 1 1 h uv-^y— hm.m 

9 0, 12 2, 139, 290 
J a 



2 8- -p^ sy-;^MiS 

p^ S?Ku-r >Mil? 

pS?^-Y^>/^ii 
p* m=^>^^ hmm 



J b -p 



[m 1 0] 
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